Harvard Forest Schoolyard LTER Research
Project: Buds, Leaves, and Global Warming

Monitoring the Growing Season of Deciduous Trees
* Deciduous trees!
 Leaf out/ Bud burst — beginning of season
» Senescence (color change) and Leaf drop — end of season

e Data Trend: LENGTH of SEASON.... Increasing in Massachusetts

* Value to a high school classroom?

* CITIZEN SCIENCE (contributing to database, group work, long term data, outside,
field observation, organizing results in tables and graphs, data analysis, hands on
kick off to climate science and tree identification)

e CLIMATE SCIENCE: Understanding changes to PHENOLOGY.... More important

Yearlong Project.....

* Fall — Observe Leaf Drop (4 or more visits)

* Late fall — Data analysis of the growing season, spring to fall
* Spring — Observe next seasons Leaf Out for next year’s class




Integrating into Curriculum: CP Envi. Sci. for Juniors

Unit 3: Harvard Forest Buds/Leaves/Global Warming and Climate Change

* FALL: September — Thanksgiving (at the same time as my soil/planting unit)

* Harvard Forest Phenology Presentation
* Focus on science between color change and leaf drop and tying it to climate
* No explanation of how climate change works yet
Begin fall observations
Tree Identification — practice and start doing weekly Herbarium Entries
e Students are creating scientific scrapbooks and using dichotomous keys
Climate Change: Greenhouse effect, effects in Massachusetts, effects worldwide
Finish fall observations
Screening of “Chasing Ice” documentary

 WINTER: Late December — January

e 1-3 Data manipulation days
 skills: (data manipulation and analysis, excel, tables, graphing, maintaining skills last exercised before thanksgiving)

. cgntentz) (connecting Harvard Forest content fall to spring, climate change connection as we discuss biomes and expected
changes

 SPRING: April—June

e Spring observations 6 or more
 skills: (long term research, groupwork, field observation)

. conten;c: (gets us doing field work in 2 ways, we also do another spring field study, keeps climate in mind as we study
energy



Tree Identification: Try being my students!

* Each student brings a branch to school as a homework assignment
* | walk through the following power point

* At each slide, they consider what is true for their branch

* After, we use “Tree Finder” dichotomous keys and try to ID their tree.

* Ready to try it? Take out your branch and get ready to take notes!



werate  ALTERNATE or OPPOSITE

Everything else! Opposite (MAD)
Very few native trees
Maple, ash, dogwood

http://www.butler.edu/herbarium/treeid/treeparts.html
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http://www.butler.edu/herbarium/treeid/treeparts.html

Leaf Veins and Bristles

One main vein (L) Many main veins (R) Bristle (L) No bristle (R)
Pinnately Veined Palmately Veined
(lower side of blue beech) (lower side of sweet gum)

Bristle
i

Bristle-tipped Not

http://essmextension.tamu.edu/treecarekit/index.php/before-the-
storm/tree-identification-and-selection/techniquies-to-identify-trees/



Example ID using this information

* The leaves are opposite, which means it must be a maple,
ash, or dogwood

* The leaves are NOT compound, so it must be a maple or a
dogwood

* The leaves have 3 big lobes, dogwoods don’t have lobed
leaves but maple leaves have 3 lobes

* The notches in the lobes are V shaped, not U shaped, so it
cannot be a sugar maple or a Norway maple

* [t is a Red Maple! Acer rubrum!

* | used Mrs. Matthei’s slides and some maple tree searches
on leaf snap for my identification



Try to do your own ID!

* Instead of the “Tree Finder” you can start with the information you
just gathered and use websites if you are on the internet.

* Great site my student found (based in Ohio but the ecology is usually
similar enough):

http://www.oplin.org/tree/leaf/byleaf.html



http://www.oplin.org/tree/leaf/byleaf.html
http://www.oplin.org/tree/leaf/byleaf.html

Student Herbarium Entry

Examples

Japanese Maple
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Acer palmatum

RS ®.= R.9
&9 &9 .:: 9
Location:

This tree is located in the
middle of my front yard. It is
a secluded tree away from
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Virginia Tech Acer palmatum Fact
Meet
* leaves:

* opposite and simple meaning
they are set across from each other and they
e not composed of leoflets

* there are 5-7 lobes that are in
deep V shapes

* the lobes have serrated teeth

* the color of the leaves is
commonly a deep red color

* bark:

* the bark is relatively smooth all
over

® the trunk color is a light grey

+ form:
*# the tree is small and stands
usvally 10-25 feet high
- the tree’s canopy is rounded and
branches hang low to the ground
« the tree is definitely a Japanese
Maple or Acer palmatum judging by this
website

Mrs. Matthei Powerpoint:

- the leaves are opposite which
means that it could be either o maple,
dogwood, or ash

- leaves are simple and not
composed of any leaflets

- the leaves are not entire

- the leaves have 6 lobes
- the lobes have serrated teeth on
oll of the lobes
-+ there are 6 main veins radiating
through each of the lobes
-+ the leavas are not bristled
-+ the tree is some kind of maple but

ul doﬁni'odybuo'mysoﬂofdogwood

;——

| am 100% confident that the ID of my
leaf is a Japanese Maple or Acer palmatum.
Likewise with my last herbarium entry, the
Japanese Maple was deliberately deposited in
my front yard so it was easy to get a direct
identification of it. | attempted to use the Tree
Finder in order to specify exactly what the tree
was, but the book led me to every other type of
maple but the Japanese Maple. The powerpoint
that | used helped me rule out the possibility of
the leaf belonging to any kind of dogwood or
ash tree and | was also able to conclude that it
was a maple tree. Also, the website where |
obtained half of my information was the basis
for my ID. This resource let me know that | was
correct in my self identification and that there
was no other tree that it could possibly have
been.

Seiler, John, Edward Jensen, Alex Niemiera,
and
John Peterson. "Acer palmatum Fact Sheet."
Acer Palmatum Fact Sheet. Virginia Tech
Dept. of Forest Resources and Environmental
Conservation, 2015, Web. 25 Oct. 2016,

Matthei, Jana. Tree Identification Guide.
NDA. 2016. Classroom Powerpoint. v
-

Nak..anre



Student Herbarium Entry

Examples

Resource 2: Tree Finder

e Pages, tree h
e Page 14. leaves
altemate

ge 28. leaves are lobed
e Page 33, leaf is not evergreen
e Page 34, tree has no thomns. and is
deeply lobed
e Page 51, the leaf is lobed
® Page 53. leaf has more than 4
lobes
e Page 55, leaf is bristle pointed and
deeply lobed
e Page 56. end of leaf is not narrow
or long
® Page 57, lobes broaden toward
tips
I believe that my tree is a Scarlet Oak
because it is thin and has enclosing lobes
and it has a yellowish rib,

CONFIDENCE IN MY 1D

shiny or dark green, a

untidy

LOCATION:

The large tree in front of my house

Scarlet Oak

Quercus coccinea

SCARLET OAK




Student Fall Season and DATA..... NDA Hingham

Fall Observations: Mid September — Mid November
 9/24 —11/13 last year ; 9/28 - ? this year
* Once a week
* ~6 observations total
* groups of 2/3 to a tree
Each 15-20 minutes after the first 40 minute observation

Assessments (Grade each observation):
» Sketch both branches; sketch changes after
 Fill out individual branch pages each time

e Add to Louise Levy’s summary page, taped to a folder
containing sketches and individual branch pages




Student Spring Season..... NDA Hingham

Spring Observations: Late March— Late May
e 3/29 —5/31 this year
* Once a week
* 6 observations total
* Same students working in the same groups of 2/3
e Each 15-20 minutes after the first 40 minute observation

Assessments (Grade each observation):
» Sketch both branches; sketch changes after

* Add to Louise Levy’s summary page, taped to a folder containing
sketches and individual branch pages

Overall Growing Season — Spring to Fall

e Data manipulation occurs in the late fall, using their data and
Spring data from the last class




Student Fall Season and DATA..... NDA Hingham

Data Manipulation

* | submitted data to Harvard Forest - " - - - - - . 1 J
1 HF DATA EXPLORATION (33 pts total) (rename file, save it, complete it, and send it to me digitally!)
e | Created a b|ank data ta b|e Spreadsheet f||e 2 Crange cells are instructions Fill in light blue cells with your info
(using data from the Harvard Forest website) |2 Your Name: 0.5pt Tree Color Codes:
Fun Group Code % Mot
. . 5 |Name: 0.5 pt Green
* Students saved the blank file as their own Tree Common
and added to it 6 |Name: 0spt 1| 055
Tree Species
Code [next 2 26-50%
* Graded as a lab grade; took 80 minute class | 7 [seresdsheer) 0spt
and then two 40 minute follow ups; & |NDATree #: 05pt 3 | 51-75%
completed for homework. 9 4| 76-100%
A E C D E F G H I ]
H arva rd FO rest SChOOlya r-d Data ba se..... 1 HF DATA EXPLORATION (33 pts total) (rename file, save it, complete it, and send it to me digitally!)
. 2 Orange cells are instructions Fill in light blue cells with your info
* Submit data -
. 4 |Your Name: 0.5pt Tree Color Codes:
* Download any data in excel format Fun Group % Not
° Graph data On“ne 5 |Mame: Quaker Daks 0.5pt Code Green
Tree Comman
6 |Mame: Scarlet Oak 0.5 pt 1 0-25%
Tree Species
. Code [next 2 26-50%
Data ba Se: 7 sprEadihEEti S0 0.5pt
http://harvardforest2.fas.harvard.edu/asp/hf | & B2r=e® > s 2| SL7o%
/php/k12/k12 lect.ph : T
p p p rO]eC - p p 1. Find YOUR tree's fall phenclogy data under the tab "2012-2015 Fall All NDA". Many trees have fall data



http://harvardforest2.fas.harvard.edu/asp/hf/php/k12/k12_project.php
http://harvardforest2.fas.harvard.edu/asp/hf/php/k12/k12_project.php

Data file: want to be my student again?

http://harvardforest.fas.harvard.edu/schoolyard/lesson-plans

* Go to this page, find Matthei.2016. MAST Student Data Worksheet

Lewvy.
Lewvy.
Lewvy.
Lewvy.
Lewvy.
Lewvy.

2010,
2011,
2013,
2014,
2015,
2015.

Data organizers for transferring field data to computer.

Belchertown HS: lots goin’ on.

Match a Leaf Activity.

Tell the Story of Our Tree

Micro-Directions for Buds, Leaves, Global Warming Related Activities
Student Instructions for Entering Buds, Leaves Data onto Online Database

Lucia. 2012. Talking Trees (7th grade).

Lucia. 2014. Exploring the Harvard Forest Data Base.

Lucia. 2014. Making Sense of Data; Exploring the Harvard Forest Tree Study Data Base.

Matthei. 2016, MAST Student Data Worksheet.
Matthei. 2016, Student Phenology Report Sample 1
Matthei. 2016, Student Phenology Report Sample 2


http://harvardforest.fas.harvard.edu/schoolyard/lesson-plans
http://harvardforest.fas.harvard.edu/schoolyard/lesson-plans
http://harvardforest.fas.harvard.edu/schoolyard/lesson-plans
http://harvardforest.fas.harvard.edu/schoolyard/lesson-plans

My Student Data File: Overview

* (1 and 2) TABLE Creating a Table with This Year’s Data

* Copy from other tab
* Review for accuracy

* (3) GRAPH: tree color and percentage of leaves fallen
e Use data from table 1
e Calculate date when 50% have fallen.
* (4) Consider 50% leaf drop data accuracy....

* (5) CONSIDER PATTERNS (HISTORY, FOR A SPECIES) Consider your trees
istorical data and compare it to others of its species

* (6) Explore data... Ask your own question that you will answer with a
graph, create the tables needed to make the graph, analyze your graph.



Beginning of Student Data Page
* Fun group name

* Tree Species Code and #

A B C 8] E F G H I J
1 HF DATA EXPLORATION (33 pts total) {rename file, save it, complete it, and send it to me digitally!)
2 Crange cells are instructions Fill in light blue cells with your info
4 |¥Your Name: 0.5pt Tree Color Codes:
Fun Grou % Not
5 |Name: ’ 0.5pt Code Green
Tree Commaon
& | Mame: 0.5 pt 1 0-25%
Tree Species
Code [next 2 26-30%
7 |spreadsheet) 0.5pt
MDA Tree #: 0.5pt 3 51-75%
9 4 76-100%
1. Find YOUR tree's fall phenology data under the tab "2012-2015 Fall All NDA". Many trees have fall data
for many years, find the data for 2015 OMLY, this is what you collected. Copy it below. At most you
10 should have 6 observations, not all trees had 6 - this is okay. (1 pt)
1l
Tree Color
School Julian Species |Total Fallen  |ieckey Percent
12 Code Teacher |Date Date TreelD |Code Leaves [Leaves |above) Fallen
13
14
15
15
17
k Student Data | Species Codes 2012-2015 FALL ALL NDA Historical Data MDA All HF ¢
A E C D
1 Species Code Species Name Scientific Name
2 |AD Alternate-leaved Dogwood Cornus alternifolia
3 AL Speckled Alder Alnus incana
4 |AP Apple Malus domestica
5 |AS American Sycamore Platanus occidentalis
& |BA Black Ash Fraxinus nigra
C——

Blue Cells —
Orange Cells —
A, B C 1] E F G H | J
1 Data Table T MOA schooluard Fall phenology for all studuyears

School Species | Total Fallen |Tres Percent

2 |Code Teacher|Date Julian | TreelD |Code Leaves |Leawves [Color Faller
2 |NDOH Locket | SfZER2012 270 11BO B ] 1 (124
4 |NDH Locket | 32702012 271 11BO g 0 1 (14
| 5 [MOH Locket | 10M202012 285. 11BO 12 ] 2 (124
{ & MOH Lockett | 10M&R2012 292 11BO 12 ] 2 (=
| ¥ [MOH Lockett | 10f26/2012 300 11BO 1 ] 2 (1
2 |NOH Locket | 11302012 324 11BO 12 5 4 42
1 2 [NOH Lous-Tul 32502013 265 11BO 12 ] 1 (174
i |NOH Lous-Tul 100302013 276 11BO 1 ] 1 (1
1 |MNOH Lows-Tu 1001102013 284 11BO 12 0 1 (14
iz |NOH Lous-Tul 1002402013 297 11BO 12 ] 1 (124
iz |NOH Lous-Tul 10582013 303 11BO 12 ] 3 (=
4 |NOH Lous-Tul 112682013 330 11B0 12 ] 4 (17
5 |NOH Lous-Tul 120402013 338 11BO 12 5 4 42
i |NOH Lous-Tul 101402014 287 11BO 12 ] 1 (124
7 |NOH Lous-Tul 1042002014 293 11BO 12 = 2 g
i & |NOH Lous-Tul 1042302014 302 11B0 12 = 2 g2
|| 19 |MNOH Lous-Tul  T0SR2014 303 11BO 12 & 4 G0
0 |NOH Lous-Tul 111302014 37 11BO 12 & 4 B
21 |NOH Lous-Tul 1002102015 234 11BO 1 ] 1 (1
22 |NOH Lous-Tul 1043002015 303 11BO 12 1 1 g
2 |NOH Lous-Tul 10202015 306 11BO 12 1 2 g
x4 |NOH Lous-Tul 111302015 37 11BO 12 4 4 F3
25 |NOH Lockett | 32682012 270 Z|PC G ] 1 (1
26 |NOH Locket | 32702012 271 2|PC g 0 1 (14
27 |NOH Locket | 10M202012 286 Z|PC 12 ] 1 (124
s |NDOH Lockett | 10M&R2012 232 o 12 ] 4 (=

3 Student Data Species Codes 2012-2015 FALL ALL NDA




A ] [ D E F G H 1 ]
| 4 |76-100% |
1. Find YOUR tree's fall phenology data under the tab "2012-2015 Fall All NDA". Many trees have fall data
for many years, find the data for 2015 ONLY, this is what you collected. Copy it below. At most you
should have 6 observations, not all trees had 6 - this is okay. (1 pt)

1 and 2 This Year’s Data
* Copy from other tab

. . Tree Color
School Julian Species |Total Fallen [see key Percent
Code Teacher |Date Date TreeID |Code Leaves |Leaves |above) Fallen

* Review for accuracy

2. Look over the numbers, do you see how they relate to the folder? Check the data - was it entered
correctly? If not, fix it and explain why in the blue cell below. If it was correct, change the cell below to
"correct, no change" (0.5 pt)

Mot correct- what did you change and why? [delete all text that was here when you answer)

Fun Group Code % Not
Mame: Loco Honey Locust 05 pt Green
Common 1 0-25%
Name: Honey Locust 05 pt e
Tree Species
Code [next 2 26-50%
spreadsheet) HL 05 pt
IN[}A Tree #: 6 05 pt 3 51-75%
' 4 76-100%

1. Find YOUR tree's fall phenology data under the tab "2012-2015 Fall All NDA". Many trees have fall
data for many years, find the data for 2015 OMNLY, this is what you collected. Copy it below. At most
you should have & observations, not all trees had & - this is okay. (1 pt)

\ . Tree Color
Julian Species | Total Fallen [see key |PETCENt
School Code  |Teacher |Date Date Tree Il |Code Leaves Leaves abowe] |Fallen
NDH Loux-Turn| 10/9 282 &|HL 12 0 1 0%
NDH Loux-Turn| 10/16 289 &|HL 12 0 2 0%
NDH Loux-Turn| 10/21 254 &|HL 12 G 2 50%
NDH Loux-Turn| 10/30 305 &|HL 12 G 4 50%
NDH Loux-Turn 11/2 306 &|HL 12 B 4 50%
NDH Loux-Turn| 11/13 317 &|HL 12 12 4 100%

2. Look over the numbers, do you see how they relate to the folder? Check the data - was it entered
correctly? If not, fix it and explain why in the blue cell below. If it was correct, change the cell below
to "correct, no changa" (0.5 pt)

Correct, no change




3. Graph tree color (graph 1) and percent of leaves fallen (graph 2) for the fall of 2015. Use scatterplots
with linear lines of best fit. Place both graphs in the space below. Label both axes and give each graph a
title. Use date for the x axis (you can use the normal dates. The Julian date is the day of the year (January
1st is Julian Day 1), we use this later so that we can calculate the # of days the trees had leaves on them.

Graph 1: (SCATTERPLOT with LINES) Tree Color - Place below... (5 pts)

Tree Color (see key above)
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Graph 1: (SCATTERPLOT with LINES) Tree Color - Place below... (5 pts)

Tree Color (see key above)
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Graph 1: (SCATTERPLOT with LINES) Tree Color - Place below .. (5 pts)

Tree Color of Honey Locust Fall 2015 (see key above)
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3. 2 graphs: tree color and
percentage of leaves fallen

e Use data from table 1
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Graph 2: [SCATTERPLOT with LINES) Percent of leaves fallen - Place below.... {5 pts)
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Graph 2: (SCATTERPLOT with LINES) Percent of leaves fallen - Place below.... (5 pts)
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Fill in table below with data |1 pt)

End of Growing

species).

5. Look at the Historical Data NDA tab. Copy the rows for your tree species below (ALL MDA study trees with
your species code). Did you calculate the same 50% leaf drop day as me and the HF data managers? What
else do you notice about your study tree (compared to all other study trees, compared to others of its

End of Growing

Tree |ldentification Season 2012 Season 2013 Growing Seaszon 2014 (number of days) Growing Season 2015 (number of days)
Start of Start of start of Start of End of Start of End of
art of
Growing | End of | Growing | End of 5 . Growing | End of | Growing Start of | Growing | End of | Growing
rowin
T Period | Growing| Period | Growing Peri dg Period | Growing | Period | Owerall | Growing | Period | Growing | Period Overall
ree erio
c T “ JULIAN Period JULIAN Period Dat JULIAN Period | JULIAN | Growing | Period JULIAN Period JULIAN | Growing
ommon ree e
N Date ((50% Leaf| Date |[{50% Leaf (50% Leaf Date |[(50% Leaf| date Period |(50% Leaf| Date |{50% Leaf| date Period
ame ed
[50% Leaf| Drop |(50% Leaf| Drop (50% Leaf|] Drop |[(50% Leaf| 2014 |emergen|(50% Leaf| Drop [(50% Leaf| 2015
emergen
emergen| 2012) |emergen| 2013) ) 2514 emergen| 2014) Drop ce 2015 | emergen| 2015) Drop
ce|
ce) 2012 ce) 2013 ce) 2014 2014) ce) 2015 2015)
Answer 2 ?'s for 5 here. Questions restated in the answer box, you can delete them as you answer. (1 pt)
Did you calculate the same 50% leaf drop day as me and the HF data managers? What else do you notice  [1pt
about your study tree (compared to all other study trees, compared to others of its species)
» Student Data | Species Codes 2012-2015 FALL ALL NDA Historical Data NDA AllHF data ¢ ... (3 1

5. Consider your trees
historical data and

compare it to others of
Its species

Data Table Group 2: Historical Data for ALL NDA study trees. This summarizes 50% leaf drop, 50% leaf out, and overall growing season for all years that they are available.

Table 2a: All of the Data, including the calculations for Julian Date and Growing Period
End of Growing End of Growing Season
Tree Identification Season 2012 2013 Growing Season 2014 [number of days) Growing Season 2015 (number of days)
Start of End of Start of
Sta ",m End Df Sta ",Df End of Start of Growing Grm-lmng Start of Growing End of
Grm-lmng Grm'lurlng Grm'lurlng Growing Growing Period End Df Period Owverall Growing Period End m Growing | Owerall
Tree Common Period | Period | Period Period | Period Date | Juuian | Crowing | JULAN G o wing | Period 503 | Juuan | S | pericd | Growing
Name Tree# | JULAN Date | (50% [JULIAN Date | oo ) or| (50% Leat | Date (50| Ton0d (0% | date | o iod Leaf pate (50% | =% BO% | 1y iaN date|  Period
(30% Leaf Leaf (50% Leaf Drop EMEergence) Leaf Leaf Drop (50% 2014 EMmergence Leaf Leaf Drop (50% Leaf 2015
Emi:ff; el 1D[prf;] Em Zrﬂgle;ce] 2013) 2014 EmMergence 2014) [I;:;f 2015 Emergence) 2015) Drop 2015)
= - - - - | 201 - mlrp' - | 2015 - - -
Black Oak 1 5,/7/2014 127 117132014 309 182 5,/9/2015 130
Black Cherry 2| 10/22/2012 296 10/4/2013 278 5/2/2014 122| 10/14/2014 287 165 5/2/2015 123
Red Maple 4 10/21/2012 295 10/5/2013 279 5/7/2014 127| 10/16/2014 289 162 5/28/2015 15ﬂ| 1D_J‘21_J’2E115I




6. Mow its time to use the spreadsheets to the right to play with data and make your own graphs. Make 1 or 2
graphs on your own and explain them. Read A-G and then explore the spreadsheets. Each spreadsheet has an
example that walks through my Step A-G for a question | asked while looking at that spreadsheet. Do not re-ask
he EXACT question | asked (ex. for 2012-2015 Fall All NDA tab: red maple group - don't graph % fallen leaves
or the study years, but you could graph tree color; other groups could graph % fallen leaves or tree color).
A Look over the spreadsheets to the right of this one, consider what data you find on each.
B. Decide what question you want to ask. (Ex. how was my tree's fall leaf drop or color change

& - look through the spreadsheets

e.How does the end date of the growing season of the Honew Lacust in 2005 compare to thoze of 2012

2013, and 20147

C. lwill need the dates of the end of the growing season for 2002, 2073, 2004, and 2015,

O- re-sort data befare copying in the ariginal spreadsheet [if wou neediv ant to]

r'our E - copy Data tables below,

“aur F - recrganize tables as you need ta, take all the space that yauwant.

“'our 5 - place graphs below the tablez, finalize them, then analvze themin the large merged zpace
above. [Z ptz —tables; Spts - graphl]

pattern different this year compared to past yearsr) Tree [dentification End of Growing End of Growing Growing Season 2014 (number of daus) Growing Season 2013 (number of daus)
C. Determine what info you need to make a graph that answers your question. (Ex. above - use End of | End of | End of | End of | Start | Start | o, | End of Start | Stant | o | Endof
Growin | Growin] Growin | Growin of of Crowi Growin of of Growi Growing
2012-2015 Fall All data) q g q q Growin (Growin ruguln g Overall| Growin | Growin ruguln Period |Overall
D. Re-sort data as you need to in the spreadsheets so that it is easy to copy and paste. (use the Tree Period | Period | Period | Period( g 9 |period Period | Growin| g 9 | period JULIAN | Growin
) : : Common | Tree %] Date | JULIA | Date |[JULLIA|Period | Period (502 JULIA q Period | Period (502 date q
sort tabs already there, or do a custom sort (home - sort & filter - custom sort) to sort first by one Mame 502 |Misosz| 50 [Mis03z| Date | JULIA ) ; M date | Period | (5032 | JULIA ) ; (503 | Period
celumn, then by another) Leaf | Leaf | Leaf | Leaf | (505 |NDate D:E:p (50 | 2014 | Leal |MDate D:E:p Leaf | 2015
E. Copy and paste the data you would need to make the graph into a table below (include the emerg | Drop | emerg | Drop | Leaf | 502 2014) Leaf emerg | (303 2015) Drop
; ence) | 2012) | encel | 2013) | emerg | Leaf Drop ence | Leal 2013)
column titles) ) ) _ Haney Lacud B 15 &0 IEEE = R i T T30 T 306 176
F. You may have to recrganize the data depending on the type of graph you make [Scatterplots:
time, or the "x" should have a column, and each "y" line you plot should have a column; you may End of Chart Title
need to make new columns. Bar graphs: each tree usually should have its own row, so most Year E“:'_""L"'g Pt
(=[] =
information will have to be completely reorganized) Date o
25000
. Make graphs and place them below your data tables! Make sure to label the graph and the 202 15 20000
H. Explain your graphs in the merged cell below. Explain the graph(s), what they are, what =T T a
patterns you see (analyze the graph), and if the patterns are what you would expect. (b pts) e e
2014 10,28
2013 10,26
Vear e I I — —
End of
Growing s 10026 10023 T
Period Date
End of Growing Period Dates of Honey Locust | Student Data | Species Codes 2012-2015 FALL ALL NDA Historical Data MDA All HF data drop, out, season
) H.) My graph shows the end of growing period dates of the Honey Locust from 2012 to 2015. It was hardto  |GFt
10/3t graph because the axes would get messed up every time | attempted to graph the data. My data table had to
5 10/2e be transformed, and one column of the data table had to be graphed at time. With the exception of 2012, the
- growing period ends later and later each year. In fact, the growing period of the Honey Locust ends four days
ior later every year from 2013 to 2015. This is what we would expect because of climate change, as a warmer
10/21 climate lengthens the growing period of trees. Because 2012 does not follow this pattern and there is an
2012 2013 2044 2043

eleven day gap between 2012 and 2013, 2012 might be an anomaly.




A - look through the spreadsheets

1 will look through all the data for Honey locust trees in massachusets and by using dates, see which 1pt
growing season was better than the rest.

| used the data from the HF data sheet for all the Honey Locust trees who's data was charted over an 1pt
eight year period.

D- re-sort data before copying in the original spreadsheet (if you need/want to)

our E - copy Data tables below.

our F - reorganize tables as you need to, take all the space that you want.

our G - place graphs below the tables, finalize them, then analyze them in the large merged space
above. (2 pts-tables; 5 pts - graph)

School Code|Teacher |Year 2008 2009 2010 2011 2012 2013 2014 2015
WM Lucia Tree d 150 175
SHS McDermgTree 6 178 130 195
MDH Loux-TurrTree 6 166 177
CCE Capeless |Tree 10 129 154 157 129 148 129 145
WS Greene |Tree 12 181 197
Growing Season
250
200 0--"""'""’-.
o 150
g
= 100
B
“ g5
0
2007 2008 20049 2010 2011 2012 2013 2014
Year
WHM Lucia Tree 4 SHS McDermott Tree b NDH Lowe-Turner Tree &
CCE Capeless Tree 10 —a=—"W5M Greens Tree 12




Your G - place graphs below the tahles, finalize them, then analyze them in the large merged space above. (2

pts -tables; 5 pts - graph)

Date

Percent
Fallen
(2012)

Percent
Fallen
(2013)

Percent
Fallen
(2014)

Percent
Fallen
(2015)

9/26

0%

9/27

0%

10/12

0%

10/18

0%

10/26

0%

11/19

100%

9/26

0%

10/23

0%

11/4

25%

11/22

100%

10/2

0%

10/7

0%

10/14

10%

10/20

20%

Species |Total Fallen Tree Percent
School Code|Teacher |Date Julian Tree D [Code Leaves Leaves Color Fallen
MOH Lockett 9/26/12 270 7|BH o 1
MOH Lockett 9/27/12 271 7|BH o 1
MOH Lockett i0/12/12 286 7|BH 12 o 1
"NDH Lockett io/18/12 292 7|BH 12 o 3
MOH Lockett 10/26/12 300 7|BH 12 o 4
MOH Lockett 11/19/12 324 7|BH 12 12 4
NDH Loux-Turn{ 9/26/13 269 7|BH 12 o 1
MOH Loux-Turn|{ 10/23/13 296 7|BH 12 o 1
MOH Loux-Turn| 11/4/13 308 7|BH 12 3 4
MOH Loux-Turn| 11/22/13 326 7|BH 12 12 4
MOH Loux-Turn| 10/2/14 275 7|BH 10 o 1
WOH Loux-Turn| 10/7/14 280 7|BH 10 o 1
MOH Loux-Turn| 10/14/14 287 7|BH 10 1 2
MOH Loux-Turn| 10/20/14 293 7|BH 10 2 2
MOH Loux-Turn| 10/29/14 302 7|BH 10 B 4

10/29

0%

11/5

80%

Percent Fallen

50%

0%
20%
10%

10/3

0/13

10/17

12) —s— Percent Fallen (2013)

a0
u

Percent of Leaves Fallen over the Fall for Bitternut Hickory 7 from 2012-2015

10425

Dates

—g—Parcent Fallen (2014)

11/13

100%

10/9

0%

10/16

0%

10/21

0%

10/30

0%

11/2

0%

11/13

1002

=—g—Percent Fallen (2015]




Yaur G - place graphs belaw the tables, finalize them, then analyze them in the large merged space above. [2
pts -tables; 5pts - graph]

needs more days tao change their color because the weather.

Bz we can zee, since 2073 the tree colar started after. Thiz iz caused bu the climate change becausze the
weather gets w armer and alterate the fenology. Then the three lines goes at the szame point but again, the leaves

& pt

Oate

Tree
calar

(2013]

Tree calar

(2074)

Tree
colar

[2015)

A5

Sehool Species | Total Faller Percent
Caode Teacher [Date Julian | TreelD |Code Leaves Leaves |Tree Color |Fallen
MNOH Lous-Tul 32512013 268 13150 12 ] 1 (N
MNOH Lous-Tul 100302013 ZTE 13|50 12 1] 1 0
MOH Lous-Tul 101112013 2ad 13|50 12 1] z2 0
MNOH Lous-Tul 100242013 297 13150 12 ] 2 (N
MNOH Lous-Tu TSR2013 03 13|50 12 =] q S0
MOH Lous-Tul  T1ZEZ2013 330 13|50 12 3 q i
MOH Lous-Tul 12042013 338 13|50 12 3 ) TS
MOH Louws-Tul 100202014 281 13|50 12 1] 1 (W
MOH Lous-Tul 101442014 2a7 13|50 12 1 z2 g
MNOH Lous-Tul 1072002014 293 13|50 12 4 z 33
MOH Lous-Tul 10/23/2014 anz 13|50 12 5] 2 S0
MOH Lous-Tu TSi2004 303 13|50 12 5] ] S0
MNOH Lous-Tul  TIM32014 3TV 13|50 12 T q SE
MNOH Lous-Tul 1082702015 294 13150 12 1] 1 (W
MOH Lous=Tul 103002015 303 13|50 12 1 1 g
MNOH Lous-Tu 22015 306 13|50 12 1 Z g
MNOH Louws-Tul  TIM232015 3T 13150 12 1 ) i
Tree color
4.5
2 25
. 15
1
a
217 r a7 10,7 107 1027 116 11716 1126 128 1216
Dates
Tree oolor {2013 Tree color {2014) Tree mlor (2015

1003

10171

10124

N5

NI'Z6

1214

R MR ] —

10/5

10114
10120
10123

N5

— e
10121
10430

12

— e

h ) el e )
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